. The horizontal rows of diamonds have the same physical reflectance but look rather different (after Logvinenko 1999) . (Kingdom 1999) . Although only every other vertical strip has a luminance ramp, the alternating strips being physically homogeneous, the pattern looks as if there is a lightness ramp in all strips. (Kingdom 1999, page 932) . Moreover, Kingdom suggested that``most of Logvinenko's demonstrations require both a contrast-sensitive and illumination-interpretive explanation'' (Kingdom 1999, page 932) . However, the problem is that the bandpass linear filter response does not even fit the appearance of figure 2, not to mention figure 1. Indeed, figure 3 shows the luminance profile for the convolution response of a linear filter with a rectangular line spread function (figure 4) as a 3-D plot (a) and as a density plot (b). As one can see, this is not what figure 2 looks like. In reality, figure 2 is a set of uniform strips alternating with`ramped-in-luminance strips' (figure 5a). However, it looks as if all of the strips have a luminance ramp (figure 5b). Note that the horizontal cross sections of both figures (5a and 5b) have a rectangular form whereas those of figure 3 have a triangular form. In other words, figure 2 is perceived as a rectangular grating with a vertical lightness ramp, whereas the linear filter prediction is a triangular grating with a ramp. Hence, this prediction should be rejected on the basis of qualitative considerations.
A horizontal Gabor filter, used by Kingdom, yields a response luminance profile similar to that in figure 3 (Kingdom 1999, figure 3b ). The only difference is that the peaks and troughs in figure 3 become rounded; the qualitative difference between the predicted luminance profiles and the perceived lightness pattern remains very much the same. It should be noted that the prediction gets even worse when the line speed function of the filter is mismatched in scale to the spatial frequency of the strips in figure 2. When the strips get wider than the line spread function domain, the output pattern becomes a grey square homogeneous almost everywhere except for the narrow crescents around the border of the strips in the input pattern (figure 6). Such a dependence of the filter response profile on the spatial frequency of the strips is in obvious disagreement with the relative robustness of the appearance of figure 2 to changing its spatial-frequency content in quite a wide range. Indeed, tilting the page with this figure (or varying the distance to it) does not appear to affect the illusion too much despite that it changes the spatial frequency of the pattern's strips.
There is at least one more reason why the appearance of figure 2 cannot be a replica of either the bandpass linear filter with the line spread function as in figure 4, or the Gabor filter used by Kingdom (1999) . In fact, applying such filters to a luminance pattern is, generally speaking, equivalent to spatial differentiation of the pattern. However, spatial differentiating encodes only luminance contrast at the borders of the strips, taking out the dc luminance component. But the appearance of figure 2 undoubtedly testifies that the dc lightness component is recovered in the visual image of figure 2. Therefore, what we see in figure 2 is not the spatial derivative of this pattern. Thus, spatial differentiation alone cannot underlie the gradient lightness induction in figure 2.
At any rate, it should be followed by some spatial integration. However, as the inverse of differentiation, integration is not a unique operation. The latter means that there are many patterns the spatial derivative of which has the profile shown in figure 3 . For example, the bandpass filter (with balanced line spread function (1) ) yields the same profile (figure 3) in response to both patterns in figure 5 . It means that the Gabor filter used by Kingdom does not`see' a difference between the two patterns in figure 5. To put it another way, either of the two patterns in figure 5 (along with an infinite number of others) can be considered as a result of the integration of figure 3. However, the fact is that in spite of this redundancy the visual system reduces its choice to only one pattern, namely that in figure 5b. Therefore, either the entire approach based on bandpass filtering is wrong, or there should be an additional process which reduces the uncertainty of integration. While this hypothetical process seems to lie at the heart of the issue, (2) it has not been specified by Kingdom (1999) , or by other authors suggesting a low-level account of gradient induction (eg Blakeslee and McCourt 1999) .
Admittedly, the account given to the lightness illusion induced by the luminance gradient in figure 1, which is based on improper functioning of the lightness-constancy mechanism (Logvinenko 1999) , is hardly applicable to the gradient induction in figure 2. However, it was never meant to be applied this way. I believe that the lightness illusions in figure 1 and figure 2 are two different phenomena of lightness perception. Thus, they cannot be accounted for by the same mechanism whatsoever.
There are obvious differences between these illusions. First, the illusion in figure 1 is much stronger than both the gradient lightness induction effect in figure 2 and the original grating induction effect, providing that they are measured under comparable conditions. Specifically, when measured with the Munsell neutral scale, the grating lightness induction in terms of Michelson contrast is 9% , whereas the difference between light and dark diamonds in figure 1 is three Munsell units making 24% of Michelson contrast (Logvinenko and Kane 2003) . Second, when the design depicted in figure 1 was implemented as a real 3-D cardboard wall of blocks, the illusion was reduced by 50% (Logvinenko and Kane 2003) , whereas the grating induction was found to be robust to the type (2-D versus 3-D) of display (figure 7). Specifically, we found that the same amount of grating induction could be invoked both by 3-D cylinders and by a 2-D picture of them . Moreover, the original Adelson's wall of blocks constructed as a 3-D display produced no lightness illusion at all .
If these illusions are rather different visual phenomena, then they require different explanatory mechanisms. While these mechanisms still remain a great deal unclear, I believe that the lightness illusion in figure 1 is a pictorial illusion based on the apparent illumination/lightness invariance (Logvinenko 1999) , whereas gradient lightness induction is probably based on much lower mechanisms related to lateral inhibition and other low-level processing in the retina (for review see eg Blakeslee and McCourt in press) . However, as shown above, the latter does not mean that gradient induction can be simply represented as the output of a bandpass filter.
In conclusion, one cannot but raise the question: to which of these two types of illusion does classical simultaneous lightness contrast (figure 8) belong? Probably to neither. It turns out that an even stronger lightness shift than the simultaneous lightness (1) By balanced line spread function I mean that its definite integral is equal to zero.
(2) Really, the main question concerning the gradient induction in figure 1 is why, starting with the pattern like figure 5a, the visual system does not come back to the same pattern after differentiation? Why does it integrate the profile in figure 3 into the pattern like figure 5b but not figure 5a? contrast in figure 8 can be observed for the iso-contrast displays in figure 9 (Logvinenko 2002) . Presented on the same light-grey background, the same target grey diamonds in figure 9 look different depending on the reflectance of the hoops. When the hoops have a higher reflectance than the background, the diamonds look darker. When the hoops are physically darker than the background, the diamonds appear lighter. Equality of the diamonds in luminance contrast, and robustness of such a remote lightness induction to distance between the diamonds and the hoops, leaves any low-level explanation based on luminance contrast and lateral inhibition open to question. Actually, the displays in figure 9 manifest a lightness illusion of the same type as Titchener's size illusion (Titchener 1906) . Since an illusion of this type can be observed in other modalities too, there may be no specific visual mechanisms for the illusory lightness shift in figure 9 at all. If this is the case, then there remains the possibility that classical simultaneous lightness contrast (figure 8) is not a visually specific illusion at all. At any rate, the possible role of this visually nonspecific component in the classical simultaneous lightness contrast is worth looking into. 
